We report a child with known trisomy 21 who presented with a stroke. Angiographic evaluation demonstrated unilateral intracerebral arterial occlusions of the Al and MI segments of the anterior and middle cerebral arteries. The hypothesis of segmental arterial vulnerability is reviewed in an attempt to explain these findings.
Introduction
Occlusive cerebrovascular disease in children is often segmental and symmetrical involving the terminal internal carotid artery, the Al segment of the antt:rior cerebral artery and the M1 segment of the middle cerebral artery I . The cause of this segmental vulnerability is unknown. Certain risk factors, both exogenous and endogenous, must contribute to this segmental arterial vulnerability 2. Endogenous genetic risk factors may play an important role in vascular occlusive disease. We present a case of a child with trisomy 21 who presented with a hemiparesis from cerebrovascular occlusive disease.
Case Report
A 13-year-old boy, with known trisomy 21 since birth, presented with sudden onset of weakness of the right side of the body. He was previously well attending school. He had no history of cardiac disease. On clinical examination a right hemiparesis was detected. There was no cranial nerve deficit or evidence of speech or language deficit. The remainder of the clinical examination was normal. Blood coagulation studies were normal. However the patient had an elevated triglyceride level (2.29 mmolll). Cardiac ultrasound and ECG examinations were normal. MR imaging demonstrated focal hyperintensity in the high left parietal and frontal lobes in keeping with an anterior cerebral infarct (figure lA). MR angiography of the extracranial arteries was normal. 
Discussion
Stroke in childhood often follows infectious, cardiac, haematological or metabolic disorders and is rarely the presenting sign of illness 3. The main cause is arterial vascular disease which can be classified into progressive (Moyamoya) and non progressive arteriopathies 3. Both infectious viral illnesses such as varicella and chronic arterial dissections are now recognised as important causes of nonprogessive arteriopathic stroke in children 3.4 . Stroke in children often causes basal ganglia infarcts with occlusion of the lenticulostriate arteries 3. In our patient, the stroke was caused by proximal unilateral occlusions of the middle and anterior cerebral arteries.
The vascular system in children responds in three ways to chronic arterial occlusion by de-
veloping leptomeningeal collaterals, transcerebral anastomoses and lenticulostriate collaterals distal to the middle cerebral artery occlusion. In our patient, prominent unilateral lenticulostriate collaterals only developed following the arterial occlusions. This angiographic appearance is not a true Moyamoya syndrome as there is no angiographic evidence of skull base angiogenesis in our patient. There were no external carotid artery collaterals or any transdural collaterals that follow the ophthalmic or olfactory cranial nerves that are normally detected in the Moyamoya syndrome 5. The association between patients with trisomy 21 and chronic cerebrovascular occlusive disease is well described in the literature with more than 20 individual cases reported 6. As there are no other risk factors in our patient, it is likely that the presence of an extra chromo-c some at the 21 locus enhances the vascular vulnerability to intracerebral arterial occlusion. Cramer et al 7 suggested that a protein encoded by the extra chromosome 21 may increase the susceptibility to cerebrovascular disease. The association between trisomy 21, cerebral amyloid angiopathy and Alzheimer's disease has been described in adult trisomy 21 patients who died from subarachnoid and intracerebral haemorrhage 8.9.10. The patients' brains were examined at post mortem and demonstrated extensive amyloid angiopathy, cerebral plaques and neurofibrillary tangles consistent with Alzheimer's disease. In these patients there was an increased expression of the amyloid precursor protein as well as the presence of the epsilon 4 allele coding for alipoprotein E which is associated with Alzheimer's'disease and linked to chromosome 21 8 . 9 • Most individual case reports describe intracerebral vascular disease in adult trisomy 21 patients, however a series of seven children has been described 7. All children presented with hemiparesis and dysphasia with five children making a good motor recovery. Cerebral infarcts were detected on CT scan with angiography demonstrating terminal internal carotid and branch occlusions bilaterally in all seven children 7. Adult patients however presented with recurrent strokes, intracerebral and subarachnoid haem-orrhages presumably on the basis of amyloid angiopathy 8.1 2 . The geotropic response of the intracerebral arteries to vascular disease in children appears unique. Arterial occlusion or stenosis is invariably segmental involving the A1 and M1 segments of the anterior and middle cerebral arteries with sparing of the posterior cerebral arteries and arteries of the posterior fossa. This segmental vulnerability is limited to the phylogenetically "younger" anterior division of the internal carotid artery beyond the posterior communicating artery. These arteries may be more fragile and more susceptible to trigger factors for vascular remodelling than the phylogenetically "older" arteries of the brain 2. One would however expect the arterial stenoses to be symmetrical and bilateral if this hypothesis is correct. In our patient the disease was unilateral at presentation. The pathogenesis of the vascular occlusion is probably a complex interaction between exogenous risk factors such as viral infections and endogenous risk factors such as genetic disorders or chromosomal abnormalities such as trisomy 21. Further work is needed to identify the abnormal or excess protein or proteins that are coded by a gene or genes on the extra 21 chromosome that is the endogenous risk factor for vascular occlusive disease in trisomy 21 patients.
